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(54) Abstract Title 

Hand held communication terminal and method of scrolling display screen of the same. 

(57) There is provided a hand held terminal including a body (1), a central processing unit (2), a display screen 
(6) displaying data therein, a display controller{5) controlling an operation of the display screen (6), and an 
inclination detector (4) detecting a direction in which the body (1) is inclined and an inclination angle by which 
the body (1) is inclined. The central processing unit (2) transmits a display control signal indicative of the 
detected inclination direction and angle of the body (1) to the display controller (5), which scrolls the data 
displayed in the display screen (6) in accordance with the received display control signal. In accordance with the 
terminal, it is possible to scroll data displayed in a display screen merely by inclining a body of the terminal, 
which ensures an operator to handle the terminal with one hand. 
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HAND-held COMMUNICATION TERMINAL 

AND 

METHOD OF SCROLLING DISPLAY SCREEN OF THE SAME 

The invention relates to a hand-held (handy) terminal 
such as PDA, a hand-held 

computer and an E-mail viewer, and a method of controlling display in a display 
screen. 

DESCRIPTION OF THE RELATED ART 

A handy terminal such as PDA, a hand-held computer and an E-mail 
viewer is advantageous in that it can be handled with one hand. 

A conventional handy terminal is usually designed to have a shift key 
such as a cross-shaped key. An area for displaying document data in a display 
screen may be scrolled by means of such a shift key, and a cursor may be moved in 
vertical and horizontal directions. When an operator scrolls such a display area 
or moves a cursor in a desired direction, an operator usually holds a handy 
terminal with one hand, and makes display area scrolling operation or cursor 
moving operation with the other hand. 

However, since a display screen of a handy terminal is quite small in 
size, it is necessary to often scroll data displayed in a display screen, when 
document such as E-mail is to be viewed. 

In addition, since a display area in a display screen is scrolled and a 
cursor is moved in a display screen both by means of a shift key, an operator has to 
hold a handy terminal with one hand, and operate a shift key with the other hand. 
As a result, an operator cannot do anything with his or her hands while he or she 
is operating a handy terminal. 

Japanese Unexamined Patent Publication No. 5-197489 has suggested 
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an X-Y coordinate input device detecting a direction in which a ball is rotated and 
an angle by which a ball is rotated. The X-Y coordinate input device is applied to 
a display device such as CRT, for instance. 

Japanese Unexamined Patent Publication No. 6-149462 has suggested 
5 a data processing apparatus and an input control apparatus accomplishing click 
input operation equivalent to button-click of a mouse or pen-click, when an input 
panel is to be operated by means of a pen having no physical switch. 

Japanese Unexamined Patent Publication No. 9-508729, based on the 
international patent application PCT/US95/00806 to which U.S. patent 
10 application serial No. 08/189,974 is assigned, has suggested a handy electronic 
pencil. The handy electronic pencil is comprised of a top point with which an 
operator writes on a screen, and a pressure sensor equipped in the top point and 
transmitting a signal when the top point makes contact with the screen. 

1 5 SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a handy terminal 
which makes it possible for an operator to scroll a display area in a display screen 
and move a cursor in a display screen with one hand. 
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In a first aspect, the present invention provides a portable terminal comprising: 
a screen; 

means for detecting inclination of the terminal; and 
5 scrolling/moving means for scrolling a display or moving a cursor on said screen in 

dependence on the inclination of the terminal. 

In another aspect, there is provided a hand-held terminal including (a) a body 

, (b) a central processing unit housed in the body, (c) a display screen equipped at a 
surface of the body, displaying therein data instructed by the central processing 

1 0 unit, (d) a display controller controlling an operation of the display screen in 
accordance with a display control signal transmitted from the central processing 
unit, and (e) an inclination detector detecting a direction in which the body is 
inclined and an inclination angle by which the body is inclined, and transmitting 
an inclination-indicating signal indicative of the thus detected inclination 

1 5 direction and angle of the body to the central processing unit, the central 
processing unit transmitting a display control signal indicative of the thus 
detected inclination direction and angle of the body to the display controller, the 
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display controller scrolling the data displayed in the display screen in accordance 
with the display control signal. 

It is preferable that the terminal further includes (f) one of an 

antenna making radio communication therethrough and an interface making wire 
5 communication, (g) a transceiver modulating data to be transmitted and 
demodulating received data, and (h) a communication controller controlling 
communication protocol. 

For instance, the display controller may be designed to scroll the data 
displayed in the display screen in a direction in which the body is inclined. 
10 It is preferable that the central processing unit transmits the display 

control signal only when the inclination angle of the body is equal to or greater 
than a threshold angle. 

For instance, the inclination detector may be designed to detect 
inclination angle of the body in at least one of X- and Y-axes direction(s). 
15 For instance, the inclination detector may be designed to detect 

inclination of the body in all directions, in which case, the central processing unit 
transmits a display control signal indicative of a single direction resulting from 
synthesizing the thus detected all inclination directions of the body, to the display 
controller. 

20 It is preferable that the central processing unit causes the display 

controller to keep the data displayed in the display screen for a predetermined 
period of time after the display controller have scrolled the data in the display 
screen. 

There is further provided a hand-held terminal including (a) a body, 

(b) a 

25 central processing unit housed in the body, (c) a display screen equipped at a 
surface of the body, displaying therein data instructed by the central processing 
unit, (d) a display controller controlling an operation of the display screen in 
accordance with a display control signal transmitted from the central processing 
unit, (e) an inclination detector detecting a direction in which the body is inclined 
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and an inclination angle by which the body is inclined, and transmitting an 
inclination-indicating signal indicative of the thus detected inclination direction 
and angle of the body to the central processing unit, and (f) an on-off switch 
equipped with the body and operated by an operator, the inclination detector 
5 establishing an initial angle which is an inclination angle of the body to be made 
when the on-o£f switch is turned on, and detecting an inclination angle of the body 
on the basis of the thus established initial angle, the central processing unit 
transmitting a display control signal indicative of the thus detected inclination 
direction and angle of the body to the display controller, the display controller 
10 scrolling the data displayed in the display screen in accordance with the display 
control signal. 

There is still further provided a hand -he Id terminal including (a) a 

body, (b) 

a central processing unit housed in the body, (c) a display screen equipped at a 
surface of the body, displaying therein data instructed by the central processing 

15 unit, (d) a display controller controlling an operation of the display screen in 
accordance with a display control signal transmitted from the central processing 
unit, (e) an inclination detector detecting a direction in which the body is inclined 
and an inclination angle by which the body is inclined, and transmitting an 
inclination-indicating signal indicative of the thus detected inclination direction 

20 and angle of the body to the central processing unit, and (f) a selection switch 
equipped with the body and operated by an operator, selecting the data or a cursor, 
the central processing unit transmitting a display control signal indicative of the 
thus detected inclination direction and angle of the body to the display controller, 
the display controller scrolling the data displayed in the display screen in 

25 accordance with the display control signal when the data is selected by the 
operator through the selection switch, or moving the cursor in the display screen 
in accordance with the display control signal when the cursor is selected by the 
operator through the selection switch. 

There is yet further provided a hand-held terminal including (a) a 

body, (b) 
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a central processing unit housed in the body, (c) a display screen equipped at a 
surface of the body, displaying therein data instructed by the central processing 
unit, (d) a display controller controlling an operation of the display screen in 
accordance with a display control signal transmitted from the central processing 
5 unit, (e) an inclination detector detecting a direction in which the body is inclined 
and an inclination angle by which the body is inclined, and transmitting an 
inclination-indicating signal indicative of the thus detected inclination direction 
and angle of the body to the central processing unit, and (f) a vibration detector 
detecting vibration of the body and transmitting a vibration-indicating signal on 

10 detection of vibration of the body, the central processing unit transmitting a 
display control signal indicative of the thus detected inclination direction and 
angle of the body to the display controller, the display controller moving a cursor 
in the display screen in accordance with the display control signal, and finalizing 
the cursor's position on receiving the vibration-indicating signal. 

15 For instance, the vibration detector may be designed to detect Z-axis 

vibration of the body, provided that the body defines X-Y plane. 



The present invention provides a method of controlling a display on a screen of a 
portable terminal, said method comprising the steps of: 
detecting inclination of the terminal; and 

scrolling a display or moving a cursor on said screen in dependence on the inclination 
of the terminal. 

In another aspect, there is provided a method of scrolling data 
displayed in a display screen of a hand-held terminal, including the steps of (a) 
detecting a direction in which a body of the terminal is inclined and an 
inclination angle by which the body is inclined, and (b) scrolling data displayed in 
a display screen of the ' terminal in accordance with the inclination direction 

and angle detected in the step (a). 

For instance, the data may be scrolled in the display screen in a 
direction in which the body is inclined in the step (b). 

It is preferable that the data is scrolled in the display screen in the step 
(b) only when the inclination angle of the body is equal to or greater than a 
threshold angle. 

It is preferable that inclination angle of the body in at least one of X- 
and Y-axes direction(s) is detected in the step (a). 



It is preferable that inclination of the body in all directions is detected 
in the step (a), in which case, the data is scrolled in the display screen in the step 
(b) preferably in a single direction resulting from synthesizing the thus detected 
all inclination directions of the body. 
5 The method may further include the step (c) of keeping the data 

displayed in the display screen for a predetermined period of time after the data 
has been scrolled in the display screen. 

There is further provided a method of scrolling data displayed in a 
display screen of a hand -held terminal, Including the steps of (a) determining an 
10 initial angle which is a certain inclination angle of a body of the " terminal, (b) 
detecting a direction in which a body of the terminal is inclined and an 
inclination angle by which the body is inclined, the inclination angle being 
detected on the basis of the initial angle determined in the step (a), and (c) 
scrolling data displayed in a display screen of the handy terminal in accordance 
15 with the inclination direction and angle detected in the step (b). 

For instance, the initial angle may be determined in the step (a) by an 
operator actuating a switch equipped with the body of the " " terminal. 

There is still further provided a method of scrolling data displayed in a 
display screen of a hand-held terminal and moving a cursor in a display screen of 
20 the terminal, including the steps of (a) selecting first or second operation to be 
carried out, (b) detecting a direction in which a body of the terminal is 

inclined and an inclination angle by which the body is inclined, and (c) scrolling 
data displayed in a display screen of the terminal in accordance with the 

inclination direction and angle detected in the step (b) when the first operation 
25 has been selected in the step (a), or moving a cursor in the display screen in 
accordance with the inclination direction and angle detected in the step (b) when 
the second operation has been selected in the step (a). 

For instance, the first or second operation may be selected in the step 
(a) by an operator actuating a switch equipped with the body of the 
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terminal. 

There is yet further provided a method of moving a cursor in a display 

screen of a hand-held terminal, including the steps of (a) detecting a direction 
in 

which a body of the terminal is inclined and an inclination angle by which the 
5 body is inclined, (b) moving a cursor in the display screen in accordance with the 
inclination direction and angle detected in the step (a), (c) detecting vibration of 
the body, and (d) finalizing the cursor's position when vibration of the body is 
detected in the step (c). 

For instance, Z-axis vibration of the body is detected in step (c), 
10 provided that the body defines X-Y plane. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of a handy terminal in accordance with the 
first embodiment of the present invention. 
15 Fig. 2 is a flow chart of an operation of the handy terminal illustrated in 

Fig. 1. 

Fig. 3 illustrates examples of display control in the handy terminal 
illustrated in Fig. 1. 

Fig. 4 is a block diagram of a handy terminal in accordance with the 
20 second embodiment of the present invention. 

Fig. 5 is a flow chart of an operation of the handy terminal illustrated in 

Fig. 4. 

Fig. 6 illustrates examples of display control in the handy terminal 
illustrated in Fig. 4. 

25 Fig. 7 is a block diagram of a handy terminal in accordance with the 

third embodiment of the present invention. 

Fig. 8A illustrates a display screen in which a cursor positions on a 
letter, and also illustrates a direction in which a body of the handy terminal in 
accordance with the third embodiment is vibrated. 
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Fig. 8B is a flow chart of an operation of the handy terminal illustrated 

in Fig. 7. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
5 [First Embodiment] 

Fig. 1 illustrates a handy terminal in accordance with the first 
embodiment of the present invention. 

As illustrated in Fig. 1, a handy terminal in accordance with the first 
embodiment includes a body 1 equipped with a central processing unit (CPU) 2 
10 which processes data, a memory 3 storing therein data of E-mail text, for instance, 
a display screen 6 on which E-mail text is displayed and which is comprised of a 
liquid crystal display (LCD), a display controller 5 which controls an operation of 
the display screen 6 in accordance with a display control signal SI transmitted 
from CPU 2, and an inclination detector 4 which detects a direction in which the 
15 body 1 is inclined and an inclination angle by which the body 1 is inclined, and 
transmits an inclination-indicating signal S2 indicative of the thus detected 
inclination direction and angle of the body 1 to CPU 2. 

The inclination detector 4 in the instant embodiment is designed to 
detect horizontal inclination of the body 1. 
20 An operation of the handy terminal illustrated in Fig. 1 is explained 

hereinbelow with reference to Figs. 2 and 3. 

Data such as E-mail and text document is stored in the memory 3. In 
operation, CPU 2 causes the display controller 5 to display such data stored in the 
memory 3, in the display screen 6 in accordance with a request of an operator. 
25 The handy terminal in accordance with the instant embodiment is 

small in size. Accordingly, a display area in the display screen 6 is also small. 
As a result, when an operator sees data which overflows the display screen 6, the 
operator has to scroll the display screen 6 to thereby see data overflowing the 
display screen 6. 
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In accordance with the handy terminal, an operator can scroll the 
display screen 6 merely by inclining the body 1 of the handy terminal. When the 
body 1 is inclined, the inclination detector 4 detects inclination of the body 1. 
Specifically, the inclination detector 4 detects a direction in which the body 1 is 
5 inclined and a degree by which the body 1 is inclined. Thereafter, the inclination 
detector 4 transmits the inclination-indicating signal S2 indicative of the thus 
detected inclination direction and angle of the body 1, to CPU 2. Then, CPU 2 
transmits the display control signal SI indicative of the thus detected inclination 
direction and angle of the body 1 to the display controller 5, and the display 
10 controller 5 scrolls data displayed in the display screen 6 in accordance with the 
display control signal SI. 

Fig. 2 is a flow chart showing an operation of the handy terminal in 
accordance with the first embodiment. 

When an operator would like to scroll a display area in the display 
15 screen 6, the operator inclines the body 1 in step S10. 

When the body 1 is inclined by the operator, the inclination detector 4 in 
the body 1 detects a direction in which the body 1 is inclined and an angle by 
which the body 1 is inclined, in step Sll. 

The thus detected inclination angle of the body 1 is compared to a 
20 predetermined threshold angle in CPU 2 in step S12. If the inclination angle is 
smaller than the predetermined threshold angle (NO in step S12), the procedure 
stops until the body 1 is inclined next time. 

If the inclination angle is equal to or greater than the predetermined 
threshold angle (YES in step S12), a display area in the display screen 6 is 
25 scrolled in step S13 in the detected inclination direction by a distance associated 
with the detected inclination angle. 

Then, the thus scrolled display area is kept as it is for a certain period 
of time, for instance, for 5 seconds, for the operator to adequately see the scrolled 
data, in step S14. 
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In operation, the inclination detector 4 detects both an angle by which 
the body 1 is inclined in an X-axis direction, and an angle by which the body 1 is 
inclined in a Y-axis direction, as well as a direction in which the body 1 is inclined. 
If the body 1 is inclined in an X-axis direction, a display area in the display screen 
5 6 is scrolled in the X-axis direction by a distance associated with the detected 
inclination angle in the X-axis, whereas if the body 1 is inclined in a Y-axis 
direction, a display area in the display screen 6 is scrolled in the Y-axis direction 
by a distance associated with the detected inclination angle in the Y-axis. 

If the body 1 is inclined in both X- and Y-axes directions, the inclination 

10 detector 4 detects that the body 1 is inclined in X- and Y-axes directions, and also 
detects angles by which the body 1 is inclined in X- and Y-axes directions, 
respectively. Then, the inclination detector 4 transmits the inclination- 
indicating signal S2 to CPU 2. This inclination-indicating signal S2 indicates 
that the body 1 is inclined in both X- and Y-axes directions, and also indicates the 

15 inclination angles in X- and Y-axes directions. Receiving the inclination- 
indicating signal S2, CPU 2 synthesizes directions in which the body 1 is inclined 
and angles in X- and Y-axes by which the body 1 is inclined, respectively, to 
thereby produce a single direction and an angle both resulting from synthesizing 
the directions and angles. Then, CPU 2 transmits a display control signal SI 

20 indicative of the thus produced single direction and angle, to the display controller 
5. The display controller 5 scrolls a display area in the display screen 6 in the 
thus produced single direction by a distance associated with the thus produced 
angle. 

Fig. 3 illustrates examples of scrolling a display area in the display 
25 screen 6 in accordance with the display control signal Si transmitted from CPU 2. 

In Fig. 3-A, the body 1 is inclined in an X-axis direction. Specifically, a 
right side of the body 1 is downwardly inclined as indicated with an arrow Al 
relative to a horizontal direction. As a result, letters displayed in the display 
screen 6 are scrolled to the right as indicated with an arrow Bl. A distance by 



13 



which the letters are scrolled to the right is in proportion to an angle by which the 
body 1 is inclined in a direction indicated with the arrow Al. 

In Fig. 3-B, the body 1 is inclined in a Y-axis direction. Specifically, a 
front side of the body 1 is downwardly inclined as indicated with an arrow A2 
5 relative to a horizontal direction. As a result, letters displayed in the display 
screen 6 are scrolled towards an upper side as indicated with an arrow B2. A 
distance by which the letters are scrolled to the upper side is in proportion to an 
angle by which the body 1 is inclined in a direction indicated with the arrow A2. 

In Fig. 3-C, the body 1 is inclined in both X- and Y-axes directions. 
10 Specifically, both a right side and a front side of the body 1 are downwardly 
inclined as indicated with arrows A3 and A4 relative to a horizontal direction. As 
a result, letters displayed in the display screen 6 are scrolled towards an upper 
and right edge of the display screen 6, as indicated with an arrow B3. A distance 
by which the letters are scrolled to the upper and right edge is in proportion to an 
15 angle resulting from synthesis of an angle by which the body 1 is inclined in a 
direction indicated with the arrow A3 and an angle by which the body 1 is inclined 
in a direction indicated with the arrow A4. 
[Second Embodiment] 

Fig. 4 is a block diagram of a handy terminal in accordance with the 
20 second embodiment. In the second embodiment, the handy terminal is designed 
to have radio and wire communication functions. 

As illustrated in Fig. 4, the handy terminal in accordance with the 
second embodiment includes a body 1, in which the handy terminal is comprised 
of a central processing unit (CPU) 2 which processes data, a memory 3 storing 
25 therein data of E-mail text, for instance, a display screen 6 on which E-mail text is 
displayed and which is comprised of a liquid crystal display (LCD), a display 
controller 5 which controls an operation of the display screen 6 in accordance with 
a display control signal SI transmitted from CPU 2, an inclination detector 4 
which detects a direction in which the body 1 is inclined and an inclination angle 
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by which the body 1 is inclined, and transmits an inchnation-indicating signal S2 
indicative of the thus detected inclination direction and angle of the body 1 to 
CPU 2, an antenna 17 making radio communication therethrough, a transceiver 
19 modulating data to be transmitted and demodulating data received through 
5 the antenna 17, and a communication controller 14 which controls communication 
protocol, an on-off switch 11, and a selection switch 12. 

The handy terminal may be designed to include an interface 8 which 
makes wire communication, in place of or together with the antenna 17. 

The on-off switch 11 is operated by an operator. When an operator 
10 would like to scroll a display area in the display screen 6 or move a cursor in the 
display screen 6, an operator turns the on-off switch 11 on. When the on-off 
switch 11 is turned on by an operator, the inclination detector 4 establishes an 
initial angle which is an inclination angle of the body 1 to be made when the on-off 
switch 11 is just turned on, and detects an inclination angle of the body 1 on the 
15 basis of the thus established initial angle. 

The selection switch 12 is operated also by an operator to select a 
display area or data to be scrolled or a cursor to be moved. When a display area 
or data is selected by the operator through the selection switch 12, the display 
controller 5 scrolls data displayed in the display screen 6 in accordance with the 
20 display control signal Si. When a cursor is selected by the operator through said 
selection switch 12, the display controller 5 moves the cursor in the display screen 
6 in accordance with the display control signal SI. 

Fig. 5 is a flow chart showing an operation of the handy terminal in 
accordance with the instant embodiment. Hereinbelow is explained an operation 
25 of the handy terminal with reference to Fig. 5 as well as Fig. 4. 

Message data received in the antenna 17 through aerial wire is 
demodulated in the transceiver 19. Message data to be transmitted from the 
handy terminal is modulated in the transceiver 19, and transmitted from the 
antenna 17 through aerial wire. 



15 

The demodulated message data is transmitted from the transceiver 19 
to the communication controller 14, and processed with respect to communication 
protocol. Thereafter, the message data is transmitted to CPU 2, which stores the 
received message data in the memory 3. CPU 2 applies necessary treatment to 
5 the received message data, and thereafter, transmits the message data to the 
display controller 5. The display controller 5 displays the message data in the 
display screen 6. 

With reference to Fig. 5, when an operator would like to scroll a display 
area in the display screen 6 or move a cursor in the display screen 6, the operator 
10 turns the on-off switch 11 on in step S21 to thereby put the handy terminal in a 
condition for allowing a display area to be scrolled or a cursor to be moved. 

If an operator has to handle the handy terminal with one hand, it would 
be difficult to keep the body 1 of the handy terminal horizontal. Accordingly, if 
the inclination detector 4 detects an inclination angle of the body 1 relative to a 
15 horizontal direction, it would not be possible to detect an actual inclination angle 
of the body 1. 

Hence, when the on-off switch 11 is turned on by an operator in step 
S21, the inclination detector 4 establishes an initial angle in step S22. Herein, 
the initial angle is an inclination angle of the body 1 to be made when the on-off 
20 switch 11 is just turned on. 

Then, the inclination detector 4 detects an inclination angle of the body 
1 on the basis of the thus established initial angle in step S23. 

Fig. 6 illustrates examples I and II each showing a relation between an 
inclination angle of the body 1 formed when the on-off switch 11 is turned on and a 
25 direction in which a display area is scrolled or a cursor is moved. 

In the example I, the body 1 of the handy terminal stands in a 
horizontal direction when the on-off switch 11 is turned on, as illustrated in Fig. 
6-A. In this state, a display area in the display screen 6 is stopped from being 
scrolled, and a cursor is stopped from moving in the display screen 6. If the body 
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1 is downwardly inclined at a left side thereof as illustrated in Fig. 6-Al, a display 
area in the display screen 6 is scrolled or a cursor is moved to the left as indicated 
with an arrow Rl. If the body 1 is downwardly inclined at a right side thereof as 
illustrated in Fig. 6-A2, a display area in the display screen 6 is scrolled or a 
cursor is moved to the right as indicated with an arrow R2. 

In the example II, the body 1 of the handy terminal is downwardly 
inclined at a right side thereof when the on-off switch 11 is turned on, as 
illustrated in Fig. 6-B. In this state, a display area in the display screen 6 is 
stopped from being scrolled, and a cursor is stopped from moving in the display 
screen 6. If the body 1 is upwardly inclined at a right side thereof as illustrated 
in Fig. 6-B1, a display area in the display screen 6 is scrolled or a cursor is moved 
to the left as indicated with an arrow R3, though the body 1 of the handy terminal 
still remains downwardly inclined at a right side thereof. If the body 1 is further 
inclined downwardly at a right side thereof as illustrated in Fig. 6-B2, a display 
area in the display screen 6 is scrolled or a cursor is moved to the right as 
indicated with an arrow R4. 

Referring back to Fig. 5, the inclination detector 4 transmits an 
inclination-indicating signal S2 indicative of the thus detected inclination 
direction and angle of the body 1 of the handy terminal, to CPU 2. Receiving the 
inclination-indicating signal S2, CPU 2 compares the inclination angle indicated 
in the inclination-indicating signal S2 to a predetermined threshold angle in step 
S24. 

If the inclination angle is smaller than the predetermined threshold 
angle (NO in step S24), the procedure stops until the body 1 is inclined next time. 

If the inclination angle is equal to or greater than the threshold angle 
(YES in step S24), CPU 2 then checks whether a display area or a cursor is 
selected by an operator through the selection switch 12, in step S25. 

When a display area is selected by an operator through the selection 
switch 12, the display controller 5 scrolls a display area in the display screen 6 in 
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step S27 in accordance with the display control signal SI transmitted from CPU 2 
to the display controller 5, indicative of the inclination direction and angle of the 
body 1. 

When a cursor is selected by an operator through the selection switch 
5 12, the display controller 5 moves a cursor in the display screen 6 in accordance 
with the display control signal Si, in step S26. 

Then, the thus scrolled display area or moved cursor is kept as it is for a 
certain period of time, for instance, 5 seconds, for the operator to adequately see 
the scrolled data or moved cursor, in step S28. 

10 Though the handy terminal in accordance with the second embodiment 

is designed to include both the on-off switch 11 and the selection switch 12, it 
should be noted that the handy terminal may be designed to include either the 
on-off switch 11 or the selection switch 12 

For instance, if the handy terminal is designed to include the on-off 

15 switch 11, and not to include the selection switch 12, a display area in the display 
screen 6 is scrolled in accordance with inclination direction and angle of the body 
1 detected by the inclination detector 4. Herein, the inclination angle is detected 
on the basis of the above-mentioned initial angle established by an operator by 
turning the on-off switch 11 on. 

20 As an alternative, if the handy terminal is designed to include the 

selection switch 12, and not to include the on-off switch 11, a display area in the 
display screen 6 is scrolled or a cursor is moved in the display screen 6 in 
accordance with inclination direction and angle of the body 1 detected by the 
inclination detector 4. Herein, the inclination angle is detected relative to a 

25 horizontal direction. 
[Third Embodiment] 

Fig. 7 is a block diagram of a handy terminal in accordance with the 
third embodiment. In the third embodiment, the handy terminal is designed to 
have radio and wire communication functions. 
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As illustrated in Fig. 7, the handy terminal in accordance with the 
second embodiment includes a body 1, in which the handy terminal is comprised 
of a central processing unit (CPU) 2 which processes data, a memory 3 storing 
therein data of E-mail text, for instance, a display screen 6 on which E-mail text is 
displayed and which is comprised of a liquid crystal display (LCD), a display 
controller 5 which controls an operation of the display screen 6 in accordance with 
a display control signal SI transmitted from CPU 2, an inclination detector 4 
which detects a direction in which the body 1 is inclined and an inclination angle 
by which the body 1 is inclined, and transmits an inclination-indicating signal S2 
indicative of the thus detected inclination direction and angle of the body 1 to 
CPU 2, an antenna 17 making radio communication therethrough, a transceiver 
19 modulating data to be transmitted and demodulating data received through 
the antenna 17, a communication controller 14 which controls communication 
protocol, an on-off switch 11, and a selection switch 12, and a vibration detector 31 
detecting vibration of the body 1 and transmitting a vibration-indicating signal S3 
to CPU 2 on detection of vibration of the body 1. 

In brief, the handy terminal in accordance with the third embodiment 
has the same structure as that of the second embodiment, and additionally 
includes the vibration detector 31. 

The vibration detector 31 detects Z-axis vibration of the body 1. 
Herein, an Z-axis is defined as an axis perpendicular to a plane defined by the 
body 1. 

As explained later in detail, when an operator would like to finalize a 
cursor's position, an operator vibrates the body 1 of the handy terminal in an Z- 
axis direction. When the vibration detector 31 detects the Z-axis direction, the 
vibration detector 31 transmits the vibration-indicating signal S3 to CPU 2, which 
in turn causes the display controller 5 to finalize a cursor's position at a position 
where a cursor is located. 

Fig. 8A illustrates the body 1 being vibrated, and Fig. 8B is a flow chart 
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showing an operation of the handy terminal in accordance with the instant 
embodiment. Hereinbelow is explained an operation of the handy terminal with 
reference to Fig. 8B. 

With reference to Fig. 8B, when an operator would like to scroll a 
display area in the display screen 6 or move a cursor in the display screen 6, the 
operator turns the on-off switch 11 on in step S31 to thereby put the handy 
terminal in a condition for allowing a display area to be scrolled or a cursor to be 
moved. 

When the on-off switch 11 is turned on by an operator in step S31, the 
inclination detector 4 establishes an initial angle in step S32. 

Then, the inclination detector 4 detects an inclination angle of the body 
1 on the basis of the thus established initial angle in step S33. 

Then, the inclination detector 4 transmits an inclination-indicating 
signal S2 indicative of the thus detected inclination direction and angle of the 
body 1 of the handy terminal, to CPU 2. Receiving the inclination-indicating 
signal S2, CPU 2 compares the inclination angle indicated in the inclination- 
indicating signal S2 to a predetermined threshold angle in step S34. 

If the inclination angle is smaller than the predetermined threshold 
angle (NO in step S34), the procedure stops until the body 1 is inclined next time. 

If the inclination angle is equal to or greater than the threshold angle 
(YES in step S34), CPU 2 then checks whether a display area or a cursor is 
selected by an operator through the selection switch 12, in step S35. 

When a display area is selected by an operator through the selection 
switch 12, the display controller 5 scrolls a display area in the display screen 6 in 
step S3 7 in accordance with the display control signal Si transmitted from CPU 2 
to the display controller 5, indicative of the inclination direction and angle of the 
body 1. 

Then, the thus scrolled display area is kept as it is for a certain period 
of time, for instance, 5 seconds, for the operator to adequately see the scrolled 



20 

data, in step S38. 

When a cursor is selected by an operator through the selection switch 
12, the display controller 5 moves a cursor in the display screen 6 in accordance 
with the display control signal Si, in step S36. 
5 After the cursor has been moved, the vibration detector 31 monitors 

whether the body 1 of the handy terminal is vibrated in a Z-axis direction by an 
operator. If the vibration detector 31 detects that the body 1 has been vibrated in 
a Z-axis direction (YES in step S39), as illustrated in Fig. 8A, the vibration 
detector 31 transmits the vibration-indicating signal S3 to CPU 2. CPU 2 

10 transmits the display control signal SI to the display controller 5, which finalizes 
a cursor's position at a position where a cursor is presently located. 

As having been explained so far, the present invention makes it possible 
for an operator to handle a handy terminal with one hand. Specifically, a display 
area in a display screen can be scrolled merely by inclining a body of the handy 

15 terminal. In addition, the handy terminal can be put in a condition for allowing 
a display area to be scrolled or a cursor to be moved merely by turning the on-off 
switch on. It is also possible to establish an initial angle, based on which an 
inclination angle of the body is detected, merely by turning the on-off switch on. 
An operator can select a display area to be scrolled or a cursor to be moved in a 

20 display screen through the selection switch. Furthermore, a cursor's position can 
be finalized merely by vibrating the body of the handy terminal. 

While the present invention has been described in connection with 
certain preferred embodiments, it is to be understood that the subject matter 
encompassed by way of the present invention is not to be limited to those specific 

25 embodiments. On the contrary, it is intended for the subject matter of the 
invention to include all alternatives, modifications and equivalents as can be 
included within the scope of the following claims. 
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Each feature disclosed in this specification (which term includes the claims) and/or 
shown in the drawings may be incorporated in the invention independently of other disclosed 

and/or illustrated features. 
5 Statements in this specification of the "objects of the invention" relate to preferred 

embodiments of the invention, but not necessarily to all embodiments of the invention falling 
within the claims. 

The description of the invention with reference to the drawings is by way of example 

only. 

10 The text of the abstract filed herewith is repeated here as part of the specification. 

There is provided a handy terminal including a body (1), a central 
processing unit (2), a display screen (6) displaying data therein, a display 
controller^) controlling an operation of the display screen (6), and an inclination 
detector (4) detecting a direction in which the body (1) is inclined and an 

15 inclination angle by which the body (1) is inclined. The central processing unit 
(2) transmits a display control signal indicative of the detected inclination 
direction and angle of the body (1) to the display controller (5), which scrolls the 
data displayed in the display screen (6) in accordance with the received display 
control signal. In accordance with the handy terminal, it is possible to scroll data 

20 displayed in a display screen merely by inclining a body of the handy terminal, 
which ensures an operator to handle the handy terminal with one hand. 
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CLAIMS : 

5 1. A portable terminal comprising: 
a screen; 

means for detecting inclination of the terminal; and 

scrolling/moving means for scrolling a display or moving a cursor on said screen in 
dependence on the inclination of the terminal. 

10 

2. A terminal according to Claim 1, comprising means for detecting a direction of 
inclination of the terminal, the scrolling/moving means being adapted to scroll the display 
or move the cursor in a direction depending on the direction of inclination of the terminal. 
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3. A terminal according to Claim 1 or 2, comprising means for detecting an angle of 
inclination of the terminal, the scrolling/moving means being adapted to scroll the display 
or move the cursor to a degree depending on the angle of inclination of the terminal. 
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4. A hand-held terminal comprising: 
(a) a body; 

5 (b) a central processing unit housed in said body; 

(c) a display screen equipped at a surface of said body, f° r displaying 
therein data as instructed by said central processing unit; 

(d) a display controller for controlling an operation of said display 
screen in 

accordance with a display control signal transmitted from said central processing 
10 unit; and 

(e) an inclination detector for detecting a direction in which said body is 
inclined 

and an inclination angle by which said body is inclined, and transmitting an 
inclination-indicating signal indicative of the thus detected inclination direction 
and angle of said body to said central processing unit, 
15 said central processing unit transmitting a display control signal indicative 

of the thus detected inclination direction and angle of said body to said display 
controller, 

said display controller scrolling said data displayed in said display screen in 
accordance with said display control signal. 

20 

5. The handy terminal as set forth in claim 4 > further comprising: 

(f) one of an antenna making radio communication therethrough and an 
interface making wire communication; 

(g) a transceiver modulating data to be transmitted and demodulating 
25 received data; and 

(h) a communication controller controlling communication protocol. 

6. The terminal as set forth in claim ^ or 5, wherein said display 
controller scrolls said data displayed in said display screen in a direction in which 
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said body is inclined. 



7- The terminal as set forth in any of Claims A to 6, wherein said 

central , 
processing unit transmits said display control signal only when said inclination 

5 angle of said body is equal to or greater than a threshold angle. 



8, The terminal as set forth in any of Claims 4 to 7, wherein said 

inclination 

detector detects inclination angle of said body in at least one of X- and Y-axes 
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direction(s). 

9- The terminal as set forth in any of Claims 4 to 8, wherein said 

inclination 

detector detects inclination of said body in all directions, and said central 
processing unit transmits a display control signal indicative of a single direction 
resulting from synthesizing the thus detected all inclination directions of said 
15 body, to said display controller. 

10, The terminal as set forth in any of Claims A to 9, wherein said 
central 

processing unit causes said display controller to keep said data displayed in said 
display screen for a predetermined period of time after said display controller 
20 have scrolled said data in said display screen. 

11. A hand-held terminal comprising-: 

(a) a body; 

(b) a central processing unit housed in said body; 

25 (c) a display screen equipped at a surface of said body, for displaying 

therein data as instructed by said central processing unit; 

(d) a display controller for controlling an operation of said display screen in 
accordance with a display control signal transmitted from said central processing 
unit; 
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(e) an inclination detector for detecting a direction in which said body 
is inclined 

and an inclination angle by which said body is inclined, and transmitting an 
inclination-indicating signal indicative of the thus detected inclination direction 
and angle of said body to said central processing unit; and 

(f) an on-off switch equipped with said body and operated by an operator, 
said inclination detector establishing an initial angle which is an inclination angle 
of said body to be made when said on-off switch is turned on, and detecting an 
inclination angle of said body on the basis of the thus established initial angle, 

said central processing unit transmitting a display control signal indicative 
of the thus detected inclination direction and angle of said body to said display 
controller, 

said display controller scrolling said data displayed in said display screen in 
accordance with said display control signal. 

12* The terminal as set forth in claimi i , further comprising: 

(g) one of an antenna making radio communication therethrough and an 
interface making wire communication; 

(h) a transceiver modulating data to be transmitted and demodulating 
received data; and 

(i) a communication controller controlling communication protocol. 

13. The terminal as set forth in claim 8 orl2, wherein said display 

controller scrolls said data displayed in said display screen in a direction in which 
said body is inclined. 

14~ The terminal as set forth in any of Claims 11 to 13, wherein 

said central 

processing unit transmits said display control signal only when said inclination 
angle of said body is equal to or greater than a threshold angle. 
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15- The terminal as set forth in <any of Claims 11 to 14, wherein said 

inclination 

detector detects inclination angle of said body in at least one of X- and Y-axes 
direction(s). 



5 16. The terminal as set forth in <any of Claims 11 to 15, wherein said 

inclination 

detector detects inclination of said body in all directions, and said central 
processing unit transmits a display control signal indicative of a single direction 
resulting from synthesizing the thus detected all inclination directions of said 
body, to said display controller. 

10 

17. The terminal as set forth in any of Claims 11 to 16, wherein 

said central 

processing unit causes said display controller to keep said data displayed in said 
display screen for a predetermined period of time after said display controller 
have scrolled said data in said display screen. 

15 

18. A hand -he Id terminal comprising: 

(a) a body; 

(b) a central processing unit housed in said body; 

(c) a display screen equipped at a surface of said body, for displaying 
20 therein data as instructed by said central processing unit; 

(d) a display controller controlling an operation of said display screen in 
accordance with a display control signal transmitted from said central processing 
unit; 

(e) an inclination detector for detecting a direction in which said body is 
inclined 

25 and an inclination angle by which said body is inclined, and transmitting an 
inclination-indicating signal indicative of the thus detected inclination direction 
and angle of said body to said central processing unit; and 

(f) a selection switch equipped with said body and operated by an operator, 
selecting data or a cursor, 
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said central processing unit transmitting a display control signal indicative 
of the thus detected inclination direction and angle of said body to said display 
controller, 

said display controller scrolling said data displayed in said display screen in 
5 accordance with said display control signal when said display area is selected by 
said operator through said selection switch, or moving said cursor in said display 
screen in accordance with said display control signal when said cursor is selected 
by said operator through said selection switch. 

19. The " terminal as set forth in claim 1 8, further comprising: 

(g) one of an antenna making radio communication therethrough and an 
interface making wire communication; 

(h) a transceiver modulating data to be transmitted and demodulating 
received data; and 

(i) a communication controller controlling communication protocol. 

20. The terminal as set forth in claim 18 or 19, wherein said display 
controller scrolls said data or moves said cursor displayed in said display screen 
in a direction in which said body is inclined. 

21. The * terminal as set forth in any of Claims 18 to 20, wherein said 
central 

processing unit transmits said display control signal only when said inclination 
angle of said body is equal to or greater than a threshold angle. 

25 22. The terminal as set forth in any of Claims 18 to 21, wherein 

said 

inclination detector detects inclination angle of said body in at least one of X- and 
Y-axes direction(s). 



23. The 
said 



terminal as set forth in any of Claims 18 to 22, wherein 
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inclination detector detects inclination of said body in all directions, and said 
central processing unit transmits a display control signal indicative of a single 
direction resulting from synthesizing the thus detected all inclination directions of 
said body, to said display controller. 

5 

24. The " terminal as set forth in .any of Claims 18 to 23, wherein said 
central 

processing unit causes said display controller to keep said data displayed in said 
display screen for a predetermined period of time after said display controller 
have scrolled said data in said display screen. 

10 

25. A hand-held terminal comprising: 

(a) a body; 

(b) a central processing unit housed in said body; 

(c) a display screen equipped at a surface of said body, displaying therein 
15 data instructed by said central processing unit; 

(d) a display controller controlling an operation of said display screen in 
accordance with a display control signal transmitted from said central processing 
unit; 

(e) an inclination detector detecting a direction in which said body is inclined 
20 and an inclination angle by which said body is inclined, and transmitting an 

inclination-indicating signal indicative of the thus detected inclination direction 
and angle of said body to said central processing unit; and 

(f) a vibration detector detecting vibration of said body and transmitting a 
vibration-indicating signal on detection of vibration of said body, 

25 said central processing unit transmitting a display control signal indicative 

of the thus detected inclination direction and angle of said body to said display 
controller, 

said display controller moving a cursor in said display screen in accordance 
with said display control signal, and finalizing said cursor's position on receiving 
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said vibration-indicating signal. 

26. The terminal as set forth in claim 25, wherein said vibration 
detector detects Z-axis vibration of said body, provided that said body defines X-Y 
plane. 

27. The terminal as set forth in claim 25 or 26, further comprising: 

(g) one of an antenna making radio communication therethrough and an 
interface making wire communication; 

(h) a transceiver modulating data to be transmitted and demodulating 
received data; and 

(i) a communication controller controlling communication protocol. 

28. The terminal as set forth in any one of claims 25 to 27, wherein 
said display controller moves said cursor displayed in said display screen in a 
direction in which said body is inclined. 

29. The terminal as set forth in any one of claims 25 to 28,, wherein 
said central processing unit transmits said display control signal only when said 
inclination angle of said body is equal to or greater than a threshold angle. 

30. The terminal as set forth in any one of claims 25 to 29, wherein 
said inclination detector detects inclination angle of said body in at least one of X- 
and Y-axes direction(s). 

31 . The terminal as set forth in any one of claims 25 to 30, wherein 

said inclination detector detects inclination of said body in all directions, and said 
central processing unit transmits a display control signal indicative of a single 
direction resulting from synthesizing the thus detected all inclination directions of 



30 



said body, to said display controller. 

32. The , terminal as set forth in any one of claims 25 to 31 , wherein 

said central processing unit causes said display controller to keep said cursor 
stationary in said display screen for a predetermined period of time after said 
display controller have moved said cursor in said display screen . 

33. A method of controlling a display on a screen of a portable terminal, said 
method comprising the steps of: 

detecting inclination of the terminal; and 

scrolling a display or moving a cursor on said screen in dependence on the inclination 
of the terminal. 

34. A method according to Claim 33, comprising the steps of: 
detecting a direction of inclination of the terminal; and 

scrolling the display or moving the cursor in a direction depending on the direction 
of inclination of the terminal. 

35. A method according to Claim 33 or 34, comprising the steps of: 
detecting an angle of inclination of the terminal; and 

scrolling the display or moving the cursor to a degree depending on the angle of 
inclination of the terminal. 
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36. A method of scrolling data displayed in a display screen of a hand-held 
terminal, comprising the steps of: 

(a) detecting a direction in which a body of a terminal is inclined and 
an inclination angle by which said body is inclined; and 

(b) scrolling data displayed in a display screen of said terminal in 
accordance with the inclination direction and angle detected in said step (a). 

37. The method as set forth in claim 36, wherein said data is scrolled in said 
display screen in a direction in which said body is inclined in said step (b). 

38. The method as set forth in claim 36 or 37, wherein said data is scrolled 
in said 

display screen in said step (b) only when said inclination angle of said body is 
equal to or greater than a threshold angle. 

39. The method as set forth in any one of claims 36 to 38,, wherein inclination 
angle of said body in at least one of X- and Y-axes direction(s) is detected in said 
step (a). 

40. The method as set forth in any one of claims 36 to 39,, wherein inclination 
of said body in all directions is detected in said step (a), and said data is scrolled in 
said display screen in said step (b) in a single direction resulting from 
synthesizing the thus detected all inclination directions of said body. 
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41 . The method as set forth in any one of claims 36 to40, further comprising 
the step (c) of keeping said data displayed in said display screen for a 
predetermined period of time after said data has been scrolled in said display 
screen. 

5 

42. A method of scrolling data displayed in a display screen of a hand-held 
terminal, comprising the steps of: 

(a) determining an initial angle which is a certain inclination angle of a body 
of the terminal; 

10 (b) detecting a direction in which a body of the terminal is inclined and 

an inclination angle by which said body is inclined, said inclination angle being 
detected on the basis of said initial angle determined in said step (a); and 

(c) scrolling data displayed in a display screen of said terminal in 

accordance with the inclination direction and angle detected in said step (b). 

15 

43. The method as set forth in claim 42, wherein said initial angle is 
determined in said step (a) by an operator actuating a switch equipped with said 
body of said terminal. 

20 44. The method as set forth in claim 42 or 43, wherrein said data is 

scrolled in said 

display screen in said step (c) only when said inclination angle of said body is 
equal to or greater than a threshold angle. 

45. The method as set forth in any one of claims 42 to 44, wherein inclination 
25 angle of said body in at least one of X- and Y-axes direction(s) is detected in said 

step (b). 

46. . The method as set forth in any one of claims 42 to 45, wherein inclination 
of said body in all directions is detected in said step (b), and said data is scrolled in 
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said display screen in said step (c) in a single direction resulting from 
synthesizing the thus detected all inclination directions of said body. 

47. The method as set forth in any one of claims 42 to 46, further comprising 
5 the step (d) of keeping said data displayed in said display screen for a 

predetermined period of time after said data has been scrolled in said display 
screen. 

48. A method of scrolling data displayed in a display screen of a hand-held 
10 terminal or moving a cursor in the display screen of the terminal, comprising 

the steps of: 

(a) selecting first or second operation to be carried out; 

(b) detecting a direction in which a body of the terminal is inclined and 
an inclination angle by which said body is inclined; and 

15 (c) scrolling data displayed in a display screen of said terminal in 

accordance with the inclination direction and angle detected in said step (b) when 
said first operation has been selected in said step (a), or moving a cursor in said 
display screen in accordance with the inclination direction and angle detected in 
said step (b) when said second operation has been selected in said step (a). 

20 

49. The method as set forth in claim 48, wherein said first or second 
operation is selected in said step (a) by an operator actuating a switch equipped 
with said body of said terminal. 

25 50. The method as set forth in claim 48 or 49, wherein said data is scrolled 

in said 

display screen in said step (c) only when said inclination angle of said body is 
equal to or greater than a threshold angle. 



51 . The method as set forth in any one of claims 48 to 50, wherein inclination 
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angle of said body in at least one of X- and Y-axes direction(s) is detected in said 
step (b). 

52. The method as set forth in any one of claims 48 to 51 , wherein inclination 
5 of said body in all directions is detected in said step (b), and said data is scrolled in 
said display screen in said step (c) in a single direction resulting from 
synthesizing the thus detected all inclination directions of said body. 

53. The method as set forth in any one of claims 48 to 52, further comprising 
10 the step (d) of keeping said data displayed in said display screen for a 
predetermined period of time after said data has been scrolled in said display 
screen. 



54. A method of moving a cursor in a display screen of a hand-held terminal 
15 comprising the steps of: 

(a) detecting a direction in which a body of the terminal is inclined and 
an inclination angle by which said body is inclined; 

(b) moving a cursor in said display screen in accordance with the inclination 
direction and angle detected in said step (a); 

20 (c) detecting vibration of said body; and 

(d) finalizing said cursor's position when vibration of said body is detected in 
said step (c). 



55- The method as set forth in claim 54, wherein Z-axis vibration of said body 
25 is detected in step (c), provided that said body defines X-Y plane. 



56. The method as set forth in claim 54 or 55, wherein said cursor is moved 
said 

lay screen in said step (b) only when 
equal to or greater than a threshold angle. 



in said 

display screen in said step (b) only when said inclination angle of said body is 



35 



57. The method as set forth in any one of claims 54 to 56, wherein inclination 
angle of said body in at least one of X- and Y-axes direction(s) is detected in said 
step (a). 

58. The method as set forth in any one of claims 54 to 57- wherein inclination 
of said body in all directions is detected in said step (a), and said cursor is moved 
in said display screen in said step (b) in a single direction resulting from 
synthesizing the thus detected all inclination directions of said body. 

59^ A terminal, or a method of scrolling data displayed in a display 

screen of a terminal and/or moving a cursor in a display screen of a 

terminal, substantially as described herein with reference to Figures 1 to 8B. 
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